The syntheses of polysilylated cycles from aromatic precursors have been accomplished by Birch type reductive silylation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] and electrochemical silylation. [15] [16] [17] [18] [19] Although the strategy of Birch type reductive silylation has several drawbacks vs electrochemical silylation such as using metal reducing agents, and irregular yields, it has been well developed as one of useful methods for the formation of carbon-silicon bonds in both carbon and organosilicon chemistry. [20] [21] [22] [23] [24] [25] Reductive polysilylations of PhSiCl3 and PhMeSiCl2 were reported to occur with excess lithium and Me3SiCl in THF to yield tetrasilylated cyclohexene (Ttc = tetrakis(trimethylsilyl)cyclohex-1-ene) derivatives. 7, 8, 11 However, to our knowledge, no investigation for the synthesis of a compound having two Ttc substituents on the same silicon atom has been appeared. Recently, we reported the Birch-type reductive polysilylation of dimethoxymethylphenylsilane with excess Li and chlorotrimethylsilane in THF solvent, which gave not only tetrasilylated cyclohexenyl derivatives, 1, but interesting five-membered ring contracted compounds, 2.
26 These results indicated that substituents on silicon atom other than phenyl groups play an important role in the reductive polysilylation process (Scheme 1).
In this paper we report the synthesis and structural characterizations of three diastereomeric isomers of bis[Ttc]dimethoxysilanes, synthesized by Birch type polysilylation of dimethoxydiphenylsilane with excess lithium and Me 3 SiCl in THF.
The reaction of dimethoxydiphenylsilane with excess Li metal and chlorotrimethylsilane was carried out in THF solvent at -30 o C and monitored by gas chromatography. After stirring for 48 h at that temperature, the color of the solution turned from colorless to dark-brown and all the starting material was consumed indicating that the reaction was complete. The two phenyl groups were readily reduced to give bis[Ttc]dimethoxysilanes, 3; ring contracted five-membered silacyclic products were not observed. In this reductive silylation, one can expect that there are many diastereomeric isomers due to the position of trimethylsilyl substituents in the cyclohexene ring. Theoretically, the number of the expected isomers for one Ttc substitiuent having 4 chiral centers is 16. Experimentally, only three diastereomeric isomers, 3a, 3b, and 3c of bis[Ttc]dimethoxysilanes were isolated by filtration and column chromatography. The isolated isomers were recrystallized in hexane solvent giving colorless crystals (Scheme 2).The structure of diastereomers 3a, 3b and 3c were characterized by X-ray crystallography ( Figure 1, 2  and 3 ). The average Si-O bond length of 3a, 3b and 3c is 1.636 Å, similar to the known average value of Si-O bond lengths (1.629 Å). 27 Simplified models of 3a, 3b and 3c show the characteristic stereochemistry of isomers due to the different positions of trimethylsilyl substituents in the Ttc groups (Fig. 4) . Figure 5 shows the structure of Ch1 of 3a which indicates that the cyclohexene back-bone adopts a half-boat conformation.
The torsion angle C19A, C20A, C21A, and C24A was 2.71 o , nearly coplanar. From C21A to C24A, trimethylsilyl groups have a trans-trans-cis orientation about the cyclohexene ring. The sum of the interior angles of Ch1 of 3a was 691.67. The bond lengths of silicon-sp 3 carbon atom span the range between 1.907 and 1.935 Å, somewhat longer than the usual bond length of 1.865 -1.879 Å. 28 The endocyclic carbon-carbon bonds of cyclohexene ring range from 1.566 to 1.574, longer than the normal value of 1.53 Å. 29 The structure of other cyclohexene rings shows a similar pattern to Ch1 of 3a.
To understand the thermo-chemical stabilities of 3a, 3b, and 3c, some preliminary quantum chemical calculations by HF/6-31G and B3LYP/6-31G were carried out. 30 The calculated zero point energies of compounds 3a, 3b, and 3c are shown in Table 1 , which show that 3a is the most stable structure. These calculated results are in accordance with experimental results on relative yields. Among the various isomers, the most stable structure of 3a was favored during the Birch type silylation reaction.
In summary, the reaction of dimethoxydiphenylsilane with 
Notes

Experimental Section
General Comments. In all reactions in which air-sensitive chemicals were used, the reagents and solvents were dried prior to use. THF was distilled from Na/Ph2CO. Other starting materials were purchased as reagent grade and used without further purification. Glassware was flame-dried under nitrogen or argon flushing prior to use. All manipulations were performed using standard Schlenk techniques under a nitrogen atmosphere.
1 H-NMR and 13 C-NMR spectra were recorded on a Bruker Avance II + BBO 400 MHz S1 spectrometer in CDCl3 with tetramethylsilane (TMS). Analyses of product mixtures were accomplished using an HP 5890 II Plus instrument with FID (HP-5, 30 m column) with dried decane as an internal standard. Mass spectra were recorded on a high-resolution Autospec M363 series instrument.
Syntheses of Bis[3,4,5,6-tetrakis(trimethylsilyl)cyclohexen-1-yl]dimethoxysilane, 3a, 3b and 3c. A solution of dimethoxydiphenylsilane (12.9 g, 0.05 mol) in THF (20 mL) was added to a mixture of chlorotrimethylsilane (50.8 mL, 0.4 mol) and lithium (3.47 g, 0.5 mol) at -30 °C in THF (250 mL). The reaction mixture was stirred for about 48 h at -30 o C. The color of the solution turned from colorless to dark-brown. The reaction mixture was slowly warmed to room temperature and then kept at that temperature for 12 h and treated with saturated aqueous ammonium chloride. The organic layer was separated and dried over sodium bicarbonate and low boilers were removed by vacuum evaporation. After addition of n-hexane into the reaction mixture, recrystallization in n-hexane yield two kinds of products; colorless crystals of 3a in 32% (13.3 g) yield, and a white powder. After separation of the two products manually using tweezers, the white powder was recrystallized in n-hexane to give 3b in 18% (7.5 g) yield as colorless crystals. After the separation of the residual mixture by flash column chromatography (hexane eluent), 3c was obtained in 12% (5.0 g) yield as colorless crystals.
Ttc2Si ( X-ray Crystallography. The crystallographic data and the results of refinement for compounds 3a, 3b and 3c were listed in Table 2 . A single crystal was used for data collections on a STOE STADI4 four-circles-diffractometer 31a (3a and 3b) and Brucker Smart CCD 31b (3c) with graphite monochromatic Mo-K radiation at room temperature. Unit cell parameters were determined by least-squares refinement, using the 31 (3a), 48 (3b) and 6534 (3c) having θ values in the ranges of 19.2 -20.8 (3a), 19.0 -21.0 (3b) 2.22 -28.24 (3c), respectively. Intensities were collected ω-2θ (3a and 3b) and φ-ω (3c) scan technique. During data collection three standard reflections were measured every hour and showed no significant difference (3a and 3b) . The intensity data were collected for Lorentz and polarization effect, and absorption correction were applied (3a and 3b: X-SHA-PE, 31a 3c: SADABS 31c ). The structure was solved by direct method (SHELXS-97 32 ) and refined by full-matrix least-squares methods (SHELXL-97 32 ). All non-hydrogen atoms were refined anisotropically. All H atoms were positioned geometrically and refined using a riding model, with C-H = 0.98 Å for the methine, 0.93 Å A for the aryl and 0.96 Å for the methyl H atoms. Uiso (H) = 1.2 Ueq (C) for the methine, the methane, and 1.5 for the methyl H atoms.
